Periostin inhibits hypoxia-induced apoptosis in human periodontal ligament cells via TGF-β signaling.
Periostin (POSTN) is an extracellular matrix protein expressed predominantly in periodontal ligament (PDL) cells. The aim of this study was to investigate the effects of POSTN on human PDL cell apoptosis under hypoxic conditions. The percentage of apoptotic PDL cells under hypoxia was increased significantly when the endogenous POSTN gene was silenced using siRNA, but decreased when cells were treated with recombinant human POSTN (rhPOSTN), or when mouse Postn was overexpressed in vitro. Silencing POSTN during hypoxia decreased the expression of HIF prolyl-hydroxylase 2 (PHD2), but increased HIF-1α protein level. Conversely, treating hypoxic cells with rhPOSTN or overexpressing Postn increased PHD2 expression but decreased HIF-1α levels. The addition of rhPOSTN in the absence of a TGF-β receptor inhibitor (SB525334) significantly decreased hypoxia-induced apoptosis, while the effects of rhPOSTN were abolished when cells were co-treated with SB525334. Consistent with this, the phosphorylation of SMAD2 was increased in hypoxic PDL cells by the knockdown of POSTN, but decreased by treatment with rhPOSTN. Under normoxia, the PHD2 expression, HIF-1α level, and apoptosis were unaffected by POSTN siRNA, rhPOSTN, or Postn overexpression. These findings suggest that, under hypoxic conditions, POSTN regulates PHD2 expression and HIF-1α levels by modulating TGF-β1 signaling, leading to decreased apoptosis.